Summary. --It is proposed that the nonshrinking wp diffraction peak is due to a fixed pomeron, t-channel unitarity being preserved by a shielding cut, which also explains the constancy of high-energy total cross-scotions. Several models are discussed and used to fit ~p and pp data; in some a new pole is assumed near the pomeron.
-Introduction.
For many years the existence of an approximately nonshrinking diffraction peak in 7~p scattering has posed a problem for Regge theorists. A number of explanations have been given, involving either fixed singularities (1) or cancellation effects among several moving singularities (2). All of these solu- (1) R. OEHME: Phys. Lett., 8, 201 (1964) tions, so far as we are aware, predicted a falling total cross-section in the energy region above that then accessible. These predictions are sharply contradicted by Serpukhov data, which show the total cross-section constant, or perhaps even slightly rising, for incident pion momenta of 25 to 65 GeV/c.
In this paper we discuss models for 7~p scattering in which the mechanism used to achieve a nonshrinking forward peak not only is consistent with the Serpukhov results, but explains them. This mechanism is a fixed pomeron plus a moving shielding cut. It is applied not only to 7~p scattering, but also to =~ and pp scattering, which are linked to ~p by low-energy unitarity in the crossed channel.
2. -Data seleetion, term~ology and oth~ p~liminaries.
We make use of total cross-sections, elastic differential cross-sections and forward-scattering amplitude phase, for =*p, pp and ~p scattering. Our ~p total cross-sections come from the FOLEY, JONES etal. (*) data and from SERPUKHOV (4) . We use the same sources for pp and pp total cross-sections, except that the pp high-energy total cross-sections, which are not available experimentally in the Serpukhov region, are estimated from the ~p crosssections under the assumption that their difference continues to fall slowly. The phase of ~p and pp forward scattering comes from Coulomb interference experiments, by FOLEY, JONES et al. (8) .
For ~p elastic differential cross-sections we use the data of FOLEY, LINDEN-BAUM et al. (~) , and for pp elastic differential scattering, the results of BEZ~O-
GIKH et al. (6).
We also make use of the cosmic-ray results on very-high-energy pp inelastic total cross-sections from Jo~Es et al. (Echo Lake Experiment (')) and .
